S-type anion channels (SLAC/SLAHs), which play important roles in plant anion (such 14 as nitrate and chloride) transport, growth and development, abiotic stress responses 15 and hormone signaling. However, there is far less information about this family in 16 Rosaceae species. We performed a genome-wide analysis and identified SLAC/SLAH 17 gene family members in pear (Pyrus bretschneideri) and four other species of 18 Rosaceae (Malus domestica, Prunus persica, Fragaria vesca and Prunus mume). A 19 total of 21 SLAC/SLAH genes were identified from the five Rosaceae species. Based 20 on the structural characteristics and a phylogenetic analysis of these genes, the 21 SLAC/SLAH gene family could be classified into three main groups (I, II and III). The 22 23 conserved during the evolution of Rosaceae species. Transcriptome data demonstrated 24
evolutionary analysis showed that the SLAC/SLAH gene family was comparatively
Subcellular localization of the SLAC/SLAH genes of pear and Arabidopsis 155
The full-length coding sequences of the SLAC/SLAH genes of pear and Arabidopsis, 156 including PbrSLAC1, PbrSLAH2/3-1, PbrSLAH2/3-2 and PbrSLAH2/3-3 and non-redundant SLAC/SLAH genes in the Rosaceae and the rice genome ( Fig. 1) , 199 including four SLAC/SLAH proteins identified from pear (PbrSLAC/SLAH), five 200 proteins from apple, four proteins from peach, three proteins from strawberry, five 201 proteins from Chinese plum and nine proteins from rice.
202
To classify the SLAC/SLAH genes identified in five Rosaceae species,
203
Arabidopsis and rice, and investigate their evolutionary relationships, we performed 204 phylogenetic analyses using protein sequences encoded by each gene. A phylogenetic 205 tree based on protein sequences, which was constructed using the NJ method, showed 206 that the SLAC/SLAH genes from the seven species could be separated into three 207 well-supported clades (bootstrap values of 100%; Fig. 1 ). A previous study has 208 indicated that the SLAC/SLAH gene family was divided into three subfamilies in 
Features of the SLAC/SLAH genes in Rosaceae, Arabidopsis and rice 233
The characteristics of the 35 SLAC/SLAH genes are shown in Table 1 . The lengths of 234 the protein sequences varied from 124 to 698 aa, and most of them were from 500 to 235 698 aa. The protein molecular weights were from 13.48 to 76.24 kD, and the 236 isoelectric points ranged from 6.68 to 10.85 (Table 1 ). The maximum number of 237 exons in pear SLAC/SLAH genes was five, and a similar trend was observed in other 238 Rosaceae species (apple, peach, strawberry and plum) and Arabidopsis (Table 1) . In 239 contrast, the maximum number of exons in rice was three. In pear, the SLAC/SLAH 240 genes were located on chromosomes 1, 4 and 13, and two genes (PbrSLAH2/3-1 and 
